(19) 




(11) Publication number 09205253 A 



Generated Document 



PATENT ABSTRACTS OF JAPAN 



(21 ) Application 
number 



08011459 



(5^) Intl. HOI S 3/1 8 G1 1 B 7/1 25 



(22) Application date: 26.01,96 



(30) Priority: 

(43) Date of application 
publication: 

(84) Designated 
contracting states: 



05.08.97 



MATSUSHITA ELECTRON CORP 



(71) 

Applicant: 

(72) Inventor TAKAYAMA TORU 
KONGO OSAMU 
YOSHIKAWA AKIO 
NAKANISHI HIDEYUKI 

(74) 

Representative: 



(54) SEMICONDUCTOR 
LASER DEVICE AND 
OPTICAL PICK-UP 
DEVICE 

(57) Abstract: 

PROBLEM TO BE SOLVED: To 
provide a semiconductor laser 
device for controlling the level of 
light output even at a low light 
output by improving the 
non linearity in current-light 
output characteristics at a low 
light output. 

SOLUTION: An n-type buffer 
layer 102. an n-type first light 
guide layer 103, an active layer 
1 04, a p-type second light guide 
layer 105, and a p-type light 
absorption layer 106 are 
successively formed on an n-type 
semiconductor substrate 101. A 
p-type stripe region 107 is formed 
at a center part on the light 
absorption layer 1 06 and at the 
same time an n-type current 
block layer 108 is formed at both 
sides of the stripe region 107. A 
p-type third light guide layer 1 09 
is formed on the stripe region 107 
and the current block layer 108. 
The film thickness of the light 
absorption layer 106 is set to at 
least 5nm and equal to or less 
than 1/5 of the film thickness of 
the active layer 1 04 and at the 
same time the total film thickness 
of the second light guide layer 

105 and the light absorption layer 

106 is set to 0,3μm or less. 
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[0 03 7] If 3ieJl 1 7 (DWMit. 1 6 (Dfl!?;?g 

tc. HfllE3fePiiilX®^-^ti'Hfi1Em2^;^-r K^OBKSli 
0 . 3 m m)ilTizWi^^tlX\^^^mS$.^mQi-^h(DX 

[0038] If *31 1 7 (Dti^tC J; f? . ^S/^®Sf^# 
[0 0 3 9] ff*^i 8co^0^{i. ff*ili exfil 7 

[0 04 0] tf*3ll 9<7?^P^(i, IfjRrSl 6X(41 7 

[004 1] if*il2 O<o^0Jfi. if:*:rii 6X<±1 7 

[0 0 4 2] f»*3S2 \(Dwmm\:.fz.mk^^\t^ ^ 

-CS0^/^^33t;tf-r KS;6Sff^fi)o$tL. lS^33t;tf-r 
(0±lcfctt S "f-^SPlc^ 2 ^^Oi|^f$g J; 19 /j; S 

ti. iiiE^23t:^f-r Kiifl^^IiBSttil^^6^ss-r-5^- 
■y-•?t^e^|^y■rs^>?^e < i 1 1 )i05tPiiHRe^W HUBS 

[0043] If 2 1 (Dmm^X "9 . ^tPiillR^Oflill 
*fc, :)fe®i|Xl(75Jiil¥»i?g1±;i(^llll¥(D55>©m 

[0044] If *ii 2 2 (D^mit. smm 2 1 cDt^i^K 
(c, BfiETtesiR® ^^tPBufem 2 3fe;^-r m t wmm 3 

co^;tf-r m t <D^mm.it 0 . 3 m mJ^Tt::^^^ n 

5(9 [0 04 5] m^^m 2 2 commz x 19 . ^^fmmmm 
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[0 0 4 6] m^2 3<DW:nn< ff*3l2 13^tt2 2 

(omm^. nmmL^mitA-=F^^m^^^\^x\'^^m 
f^^m\ii-i)h(Dx$3^o 

10 0 4 7] tt*JS2 4<DWMn. m^m2 13^(^2 2 
(Dmmc. nmm\mi-i^mM^^'pmm^^Lx\,^i 

[0 0 4 8] m^m2 5(DWMn. M*3S2 ixttz 2 

mc^ mmmm(t^mM^^mmim\^x\.^^mm 
^m\tt^i>(ox'h^o 

[0049] »5ft3S2 6 (7:^m7!}mctziim^^ix ^ 
(D±.\z.m2 mwm^^wm x<o^j:^m2 Ymt^ 

±xK^mmmm(Dmm(D5^A(D i j^^TJcH^^tuT 

[0050] W*3S2 6 oW^Stc: J: i? . ^t'iiilXSfO^ 
fi 5 n mU-liT-feSfc!*. 3feP^UJl® J; S^fi^pPiiUXiS) 

[005 1] ff*Il2 7(7D^BJ«. It:*ll2 6(Z)1fRfe 
(C. HulE^Z^;^'!' K®(75fl^fiO. SmitiOTC^^ 

[005 2] 2 7 ©fil^Ktc J; 19 , ^S^^® 0f^^ 

[0 0 5 3] ff^lS2 8(7)|gBJ(i. 19*^12 63Z.(i2 7 
[0054] If *ri 2 9 (DigPJfi. ft *II 2 6 2 7 
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mfi^^m\it^ h(DX'h^. 
[005 5] tmm 3 0 (DWMn. m^m 2 e xf* 2 7 

[0056] if*ii3 1 (D^mtm\:^fznm^mi-x. ^ 

10 (D±.kz.m 2 mnm<D^^mii "9 ^^c-s^ 2 ^mt^ 

D 5'i:^e(0±{c^2 3^ffl^(0^t^#^ j; 19 f£^m4^:tf 

m^^U BfilB^®HX€<7?B^tt5nmJJA±T'JLoHtJtB 

[0057] iS*JS 3 1 (Dmm^X 19 . 7fePi^iKgc75mi¥ 
(±5 nmi^±T'fe5fcfe. 5fen^H5iSt- iS'^TI^DPiillKsa 

*fc. ^iiU5;g(75ii(i:(i?£ttScoM(?o55^'<^i J^i 

[0058] If 3f^^ 3 2 O^B^ti. f»*Jl 3 1 <75t||fi5c 
tc. Bfji5^27t;^/-Y Kg<tBUlE^33fe;<f'f' h'mt(D^t\- 

[005 9] IffjRJS 3 2 tDtPlfigfc: J; . ^^?te®tff^5^ 

[0 0 6 0] |f*:^3 3<DWn\t.. »*II3 lX(i3 2 
[006 1] |f;}tJS3 4(D|gBJ{i. ff5ftXg3 13lfi3 2 

<7)t«ic:, wmmm\-i.^mM.i-^'Fmik^:^\^x\^^ 

[0 0 6 2] ff5jt3S3 5(7?|gB^(i. IS*II3 1X(13 2 
5(9 ^rMAPi-Stro-efe^o 
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[0 06 3] iS*ri 3 6 (DWMm \^tzf\m^^i-i. % 

mim^m i mmm(D^^i^mx ^fi^ ^mmmt^^^ 
5 n m^j.±X'^ommmm(r)^a:> 5 i vj.T\^n 

[0064] tf*3^ 3 7 (rmM^m^i'fdmk^m-i^ % 
m<oi.\z.% 2 m^cD^im ^^fi:^w,2 m 
m<Dmmcm i mm^<D^mt^m x<of£V mse^mmt^ so 

ti. tm^hy-(y'mi^xMM-^^yi'm<D±{m2 

i-57fc^ai^^<h ?r«ix-t V t-r^-h <dx^^. 

[006 5] 1^*113 Z(DWMm^tz.fm^fk\-t. % 

t° y T V -fmm.-^. ^wmi±.\riw, i Mmn^ 

m<D±.\z.w,2mmm.(D^wmii'ofsi^m2%is^ 

t%^2%:^-< Ymo:>±.\z'm2mmm(o^ 
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ym-mm.^^. miw,\%u^ Ym\wmmm 
vm t m^m 3 ^;^f-r ^ (D^ffmmit 0 . 3 y 

[0 0 6 6] ItJjtJla 9(0|gPJ;as»Cfc^?gt!:^^li, ^ 

t° 5/ ^ T Tigg^. ¥^f$:s*g±{cB 1 mmm(D^^ 
m<Dnz.'m2m-mm(D^wmii^fi:^m2%:)j^ ks 

mmm<Dm3^:ff^ vmmm^ti. msm2^^^ k 
thi m(D%m.^^^u ntm^m>\5im(Dmm(i 5 n 

mSl±XK-^mimm<Dfmf-<0 5^<D 1 i^T(cS;S$ 
[0 0 6 7] if*^4 O<D^0^>45iSC/c«?^^^{i, 5t 

m<D±{cm 2 mmm(Dimi^m j; 19 /jr 2 Tfeptf-r 
Lxmn^if^3tft:if^ m:^m}&^ti. i^ms^^y-Y k 
isn^ntmp^ h y-(y'mm<Dmimz.m 1 mmsKD^mi^ 
myo y^m(o±.\z.'m 2 3 vmmm 
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[0 0 6 8] sf*Ji4 \(D^mtm\:^fim»:^m^. % 
m(D±{cm 2 i ?) 5^ 2 3fe;y-r ks 

fifrlE^ :7°^i^tJ^^>^ a S<^_h{;i^ 2 

1 1 S<737tP^iKe^WL. HfIIS3tfSiKg<^l^{i 5 n 
m|^Jl±moBfjfB&t±g<^)i^O 5 1 iiiTtc^^ $ 
tt. tfllEm2»-l' KScO^fiO. SMmart-KS 

[0 0 6 9] m7km4 2CO^B^35S|gCfdl?*^g{l. ^ 

i^mx'o^j:^mi %:^'< Ymtw^is.^^. mm i ^fe^'-r 
tmi^^n. t%m2%ii^ mn±\^'m2m-^ffy^ 
<D±.\z.ii\,i^^^\z.m2mmm.(D^wmi: ^ ts:^^. 

mmm-^in. wmm^^^^ vm^Mmmm 
t^hmmt^ \^-^it^msL-t^'p/i< t h 1 m<r>tm. 
^m^^u wm%mtM wmnii 5 n m\ik±x'K^m 
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[0070] |S*« 3 6~4 2 t^t«J5!i{Cj; 19 . ^^i^l- 
♦^iZ^tcii^Tie 3 0 mWS^cD^aj;^B#ro#^.^,|iS^ro 

filiOM'b/h$<'Je5o 3mW~3 OmWOOTt 

m^(D^Mz.ii\ ^x^-%^tiwmzmmm% h 

[0 0 7 1] 

[0072] miitmi (Dmmmizm^^{$^ u—^ 
mm.(Dmwm^^7f^\^xia^ . mi\z.7rrtxo\^. nm 

(75GaAs Jl'jT^C.S^ftiS^l 0 lCO_b}C. nS^CDG 

a A s i'pT'^S/f $0. 5 um(Dy<y^rSl 0 2. n 
SJc7)G ao.5 AI0.5 Asi:'9 /,e-5ff$ 2 . O ^ m<75^ 

1 KS 1 0 3. G ao. 85A 1 0. IsA s J; t^SJ? 

$0. 0 6Mmi^?SttSl 0 4, pSi(7DGao.5 A 1 
0.5 As j;l9/<t^Ji:$0. 2 4Mm<75^27fe;^-l' Kgl 

0 5Rt>*pM(DGao. 86A 1 0. 14A s J; T^e^/?^ O. 

0 1m m<O^PiiHxe 10 6 ^J^Wi^feffM^ixTV ^BS 
USSl 0 6COJi{Cjo{tSf^{C:{ip§i(73Gao.5 Al 
0. 5 A s i !9 "9 aSft^^r^-/i^^ffM-t"5f::*!)<73i|'54 /i 

mo;^ hy^ym^i 0 7tm!^^i^x\,^^tm^. % 

WSm 1 0 6CD±{c:do{t6;^ h^'f 7°^1 0 7(75ii^ffilJ 
WinMOGaAs J;'9?i5ff$ 1. 0MmCOSgS>^P 

■^i^Jll 0 8*5?FM$ixTV^5o ;^h^-l'7°^^l 0 7 
^tJ^m»S:^o 5/ ji 1 0 8 t7?±(c:(i, pM<OG a 0. 5 A 

I0.5 As J;f9/.C5]¥$2. 0|im(Dm33t;!{/'r KSl 

0 ^is^^ vy^-fm^\ 0 7 .k-m-ffM^tu 

■^^ YM 1 0 9(75±tc:(ipMoG a A s J: 19 /<e-5/P$ 

2. OM m<^='^^i^ VMW QifiWSL^KX\<^^^ 
[0 0 7 3] ®i5S>^n -yi?! 1 0 7li. ^^Lfc^— 
^- KI§tg^#-5/tfelc, 10 4 icjottS;^ h 7 

-r -fm^ 1 0 7 <73Till»/i^ bl§tg L/C »f ^fe^PiilR 
■fSGaAsd^fe^.CoTV^'So ttj5E:/D -y^^l 0 7:^5 
V— tf^fe^JrP^HX-t-'Sfcfe. Wfk-^'oyi;m \ 0 7OTffiiJ 
(^7t5^5^^(Z)fc-i> (±m 1 %iJ^ Vm 1 0 Sfflijo-S 19 

;^ Yy^-fW$. 1 0 7 OTttiJ<D7fe^>:ilTco||^JSfT 
yi?® 1 0 7 0TtiJ<7)3fe^>^<^^ia®iff 
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[0 0 7 4] WT. ^i^\^-^mmr-j^Emm-r?itc 

}^{Ci^^fj:^o^im 1 0 6 (73lI^{cov ^xsm-ti. 
[0075] 3t5Silx^ 1 0 6 c^aim^s^ /J^^ V 

li. Ttesiix^ 1 0 6 {^ion^-^mmtf^i^im'^^^^ < ts: 

0 6 <73SD¥i: LT(i 5 n mJi>l±;d5i£^>^T'fo5o H 1 

^X\,-t%miM 10 6 1 0 n m i L 

[0 0 7 6] iiiT. ^ss;^-^cJ' hyM#<±t. ^mm. 
SIS A A. (^piinx® 1 0 6 <Dm^ms,m-S:-fmm i o 
4 (D^mm^sd sOTi^iK^ 1 0 6 (DmmtcDm^. 

[0 0 7 7] |gl2«. ^2%iJ^ Vmi 0 5(738^)65^ 
^/j^^^-t- K^«^i-5 t f)^X^ ^0. 2 4 urn 
X'h^X. 0 4(Dmmt^0. 0 6um(Dm^iC 

Tfep^ilXg 10 6 (^Sil¥*-*H-56S#tt. aim::®j£-3t 

-So 

[0078] mm-:fttii:h<\mi^if^m3fmtn. 

:h^\Z.^\^X%\Ati^—%\Z.^-^fz.^(r)KVC, (Automa 
tic Power Control ) il3lj;6^^'5Tte(c:?feoT. Ilffl_h# 

[0079] 11 2 J; b m-3fetiJ;'3fmcD#^ 
iUff^ffii^iJ^iHiSfiHA A. ^ 1 0 nmJ: 0 ti^fct < L 
:^c:^aiJ^3t®H5Ze 1 0 6 (DW-^^ 1 2 n mi 19 ^^X^ 

e^lcis, ^J^Iig?SMAA./iSl OnmJ: 

"0 ^f^.'^fz.'0 . 0 6O©$;4Si 2nm 

■i5Sft;6Sjt;)cr5o r (D^. ?§t4e 1 0 4 ©aA=3r^ y 
T«-Stjli:^LTVK/5^ 1 0 4 ro^^r^ y TS;^ 

^i^iei < ^<e5 i: . f&ttS 1 0 4 Olto^j^^f iJ#©fgT;65:£ 

f*!/-- !fi^fficD|gfitcJ; 19 , Stt^ 1 0 4 (nm-mm 

Sit^l 0 4(D}to^Sg[^fiJ#;6S-®^g:TU *^c. 

igmc^^#{c{4^oTfgt4ii 1 0 4(Dwmmt'^^ <o-m 
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< h^i&xmMim^is\,^xm-f!km'^^^f^^mtm 

^i:±JE\'0. i-—f¥^mAi±\^X^tii:hi'^-m^\mt. 
So Z(D^.. *®il3Z® 1 oefwfci/^THStgi/— t^%c:j; 

[0 0 8 0] mi»^i6J^^{c:J;Si:. HuaiLfcJ^e* 
(c. m23t;«/-l' Kgl 0 SOit^^ML'— y-*^^!SijKL 

'^mm^^%^^Y.^^^%wsM\ 0 6;5SKttibix 

TV^S <i:*{C, mSC^m 10 6 (OflUp^ 5 n m^JiT'J. 
o 1 2 n mOTtC^^ LTV ^5 /cJ6. U— !f|gSg#t4t- 

20 So i-'iCi^*?, ffi+4®l 0 4(75jfo$|!(5>flJ#t:igSfBfK[S] 

4feC$ii:Srt;eiST#So 
[008 1] *fc, 1 0 Acry^t^ 6 0 nmT'fe 

SW{C>Pj-LT3tBiltXg 10 6 (D^.^ 1 2 nmOTl- L 
Tl/^Sfcii). 7t®H5lS 10 6 i^©ft^;6Sti;*cL^.CVN(73 
T\ 1 0 4{cioVNT;feC5|gS^— !^'3fe{-*H-5 

Tts^nse 10 6 (D^w^comxiiimm^^-fi:^^ t i>^f£ 

V \ :z<Dtcbb. imm 10 4 (dfcv NT^3t;6SS«tSfiJ 
#^;^#<-rSi£i^g;6J/tcv^(DT\ maA»^lt:»c$it 

^^fljw— y^g(D^»»ii;)cmNT{i^l^cD 
^fiT^E^jt-rsrt/iJT'^So *fc. ymiimio6(D 

#*ti^^tt;js>ti:-f. ^nicii?, !figB;iNp, 

[0082] i: r 5T% mfmi:imi^tzmM-^mti¥^ 
it^m^fci^<Dmi.'\zm i o 6 (Dmmitimm io4<d 

>»)m^.T-^#: u— y-*i^giSri*){^ $-t^:S 
r i: \cf£. <o , Sttg 10 4 ^^<Dm z:zim&a^m:k 

<Dmmmi^i)^m:krr^(Dx\ mM.-^tiiti^±iz.fm 

[0 0 8 3] [2l4(i, 0 4(^!l^/iiS8 0 nmT- 

MA xRxfymum 1 0 6<Dmjw-i^Mi-^i&^^(Dmm 

50 roHS^^g^^Tj^LTV^So i^, 114(1, ^23t;*/'-(' KH 
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1 0 5 (Dmm7i)'-^^fj:mym'e- mm^-r?> ^ t ti^t- 

[0 0 8 4] ll4A^^b^;6>-5J;5t^^ S14Ji 1 0 4(75M 
ffitt^l 0 4(7:)li;¥=^;kc#<-r5<t, a 

%W^m 10 6 romi? i: LTfi 5 n mWir- 1 6 n 10 

10 0 8 5] ms\x fmmi 0A(Dm^t. m.m.-% 

i^m^t nmh-^TT^ LTV ^-So HI 5 joV ^T#4^T'^ 

nm^^wm 10 6 (Dmm-^Wi-&-r^ t . mm-^m 
[008 6] &.±.(Dmi*-h. m\m i o 4 (Dmm-tm 

^Sffi^tuTV>5 3 0 nm&,±X'S 0 nmaT«^:»^(>l 
{±. TtfRlK® 1 0 6O)!^Srffit4Sl 0 4OJ^(0 55> i» 

[008 71 fsj, ^PMom 106 iscggsitt f^nrv^ 
^m^ia-x. mm(DmmLm i o e (^ffs^^stt® 
10 4 (Dmm.<D 5-^(01 niTi^^'^^ t. ^tz. 

FS<^f+^^etts 10 4 (Dmiw-<^ 5^<Di j|jiT{- 

[008 8] 1lttriS]05t^^25.r/#^-^.|iHM{;iovN 
[0 0 8 9] Wj^<o^^mi. ffisft^-^^^/w^iwi 

[0090] fHi <ommm\^ts\, ^xii. m^-yti -> 
g 1 0 8 ^xm-^m'^^n^^Anm^^ismi^K 

4 Mini: LTV^5o 

[00 9 1] mM^-^^j^(D\^^m^mmmm^ 

nnm2^:ff'i 1 0 5 t3t5SilX® 10 6 i:(^f+)^ 

7I^LTV^^„ 'CDff^tCioV^T. 3fe®ltSZ® 1 0 6 OUD? 
fll Onmt El 6 {oi^J; 9 {d, -^|+BD?d 

« m'^^^'^\hU(on^mvrm<D{&:r\zx^x. m^mn 

ll5a®Jlf^llA n i LTJia X 1 0-^U±(r>im^!i!.mX 
fc5o titoT. W>2%^-^ 1 0 5 t^WSlM 1 0 6 5(7 
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<!: O^f+II^ d p (Dimt 0 . 3 At mJl^XTfi L/^(ttt{lV^ 

[0092] %2tlt^y( KH 1 0 5 tMBM \06t 
co^l+MI¥ d p (om^ 0 . 3 m mOTtCT"^ 5 J: 5 {Cif^ 

m 1 0 \ o 4 {^*3(t-5m»s:/D y^m\Q 
±.%m^^tz-ro t^oT, m23t;if'< Kg 1 0 5 tmt 

llRg 1 0 6 i: (7)-^tf)!il¥ d p <Dim^ 0 . 3 m m.l^;lTfC/i 
i-X^^o 

[0093] me {c^rttf»:tcfcv NTtt. ^es«tx® 

1 0 6©aM/¥Srl Onmir LTV^6;6\ 7fe®JDJgl0.6 
1 2 n mSlTXhtlit. ?t®l|Kg 10 6 

t^^^ic/b^\,^(Dx^-^^i-i.^tmm^^i-^-r. w,2% 

KS 1 0 5 t^mm 1 0 6 irO-g-tfSU? d p 
0 . 3 m mJ^TO*^. F^r^H^SlfT^^ A n « 3 X 1 

[0094] */c. 06 {CTjTtt+^tCjol, NTJl, 
1 0 4(75ff:$d5 6 0 nmT'fe-5J^*Hfl»i: bfc^s 

i±ei 0 A(r>m.^*^m-^Mm^t\.x\<^h3 0 nm^±.x 

[0095] ?gttg 104 tegS:^n 5/^® l 0 

8 t<Dmz.^Mm 10 6 tm^mEir^m^^\-m 

ttS 1 0 4 <fcfl:»ft:/c2 1 0 8 i:(7)PBl(c::)t®HRg 1 
0 6;is^^tp3^^-cv^5iev^:^T't>^ S+tg 10 4 tmM 

t-o. 3 m muyx-hhJit. mm x^tzmmt^v) 
tnmo-ixh^j:i\ 

[ 0 0 9 6 ] ^ 1 (Dmmm^^is\, ^t«, m 2 ^:>f4 k 

ill 0 Sir^^UXgl 0 6 i:<^>a-|+Si)f:;6S0. 2 5 Mm 
i:/J>$i/^fcfefc, WMzfo y-i^m 1 0 7 (DTt"J(0?t:^^ 
li¥^f*SlSi 0 imi^nL^hti^(OX\ Wkz/^y 

^g 1 0 7 coTm(Dit^im<Dmmm^mm^T-r^. r 

(^fcJ6. Ssftf^^r-t^l^F^^I'O^^gt/T^illA n t LTIl 
8X1 0-3<!::*:#vHa?r^^T?#SWT\ 7t<p1ft^l6]'75 
^^^mM=^\^-ji^\dmx:^^i^^:zti)^X^^, :l(D 

19 s 2i?S3t;65fflS!cyD -yi^^ 1 0 8RXJ^mm 1 0 4 (d 

[0 0 9 7] 127 (a) i-i-mKT^mmrMim^^mi^ 
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\^—^mm<DmM-^tii:h<mi^ynu m? (b) n^t 

[0098] Wim^W-^^mm.\^ii^ ^Tfi, u~ 

'^(D%mt}<Dt # ^m;^^-^jcf*ofci6oA p 
[0 0 9 9] t^^*\ ^i<DW^m\m^^w-i- 

oT. ft:;'C7fe(±5;'D(i3 0mW;dS#c,ttTV^S, tt 

yl^^— KT-^S LTt5 19 . 0 ~ 1 0 %tDM "9 Tt^cOfS 
m^X'- 1 3 0 d B/H z OT(7:>R I Nrc>fg:Sr#-C*3 

x^-^xm^mmoymAmhi^^fz^ 

[0100] OT, miro^?f^S{-#>5^<4^i— 

[0 1 0 1] *-r. ^I~m3 0^;(f'r K^l 0 3. 1 
0 5, 1 0 9CD=S-A 1 Asjg^Jti:?gi±Bl 0 4COA 1 

[0 10 2] m'^:^^m(0%\i°y^Ty:rmm.\^^ 
7 8 0 nm^CD^ftOU— tF3tSrfflV^-5»C^>U 

y r $-stts 10 4 fciw^tcr^ ciiJ^-s 

-<KJ11 0 3, 1 0 5, 1 0 9 CD#A 1 A s j^^tkSr 
0. 5i:LTV^5o toirt, B 1 ~^ 3 03t;5f-(' KJl 
103. 105. 109 CD^A 1 A s jga^it/iSgttB 1 
0 4C»A 1 As^BSltT'fc-50. 1 5 iiK) h'pf^< ti:> 
0 . 3 JiA±:*;# »ttL(i, =3r y Tsetse l O 4 

[0103] m^. m^m i o e o^j^rs 
^ij^i<^:t^^yi':¥-{rtBs-r5^<75j^s) (cot ^xmm 

[0104] ^tRURii 1 0 6 d U— ifTt^P^lR^-frTpT 

itisiKft^fSt*® 1 0 4 o^J^Iigifi J: t) 'bS< -TSitJ- 

M^5^?)o 7feSi«ix^ 1 0 6 (nmi'mmMitimmi o 
5Siix^ 1 0 6 (Dm^wmi^^-imm i o 4 (7)^j?{fi|)s 

nmi 19 'b/J^$^^:^^c:»i. ^L^M 1 0 6 

1 0 4 t^h^mt^ y-'7t(Cct 19 dr-y y t;^^ 
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5o ^(Dtctb. lmWJeiTOfS7t(±5;'3B#(c:jba>T7tPiilR 
® 1 0 6 (7) pl^f oT L^V \ 1 mWi^l 

[0 10 5] ^J^S)S«^A A.;i5l Onmckt) 

'b:'ctv>^{c(i. 3tPi^iR® 1 0 6(Dm&mt:k^ < 

mo^< mp^msm^tm^iD^-^xfmm i o 4 {c*5v ^T 

[0 10 6] tl^oT. ?gSL#v^fitmisS<^:M'I^jJii:^^ 
A A. (T^fii/i^ 4 n mJ^±T'J.o 1 0 n mJiiTWiSISl^ic/^ 
^iro|IJSff^flg{cfci/^T{i, ^iJ^iSftHAA. 

?r 6 nmi-t-SfcJ6, 3t®HXJi 1 0 6 COA 1 A s m^att 
^mtmi 0 4<DA\ Asm^ttX<0i^O. 0 1/ctt/h 
$1^0. 1 4Jc:hS;^LTI/^'5o 

[0 10 7] Ji^T. miW^i!»F^ffi(C^.5^«Jl/-1f 
i^HC0i^it;^ffi(-OV>T, 08 (a) ~ (c) ^#BSL 

[0 1 0 8] ma (a) (C7K^J:5»(C. nS^COG 

a A s i "9 ^^5^^St5 1 0 1 Ojid. nSOG a A 
s J; i9/cC€)J¥$ 0. 5 A£m(Dx<-;/7T® 1 0 2, nM(^ 
Gao.5 Alo. 5 AsJ;i9 2. O mWH 1 ^ 

:^'<K«103. Gao.SSAlo. IsAs JcOT'^S/fi^ 
0. 0 6 Aim<73?gt4g 1 0 4, p§JC>G ao. 5 A 1 o. 5 
As iOT'iSff^O. 2A um<D^2%1f^ VmiO 
5. pS(7?Gao.86A lo. 14As i^^feS/y^O. 0 1 
Ai m<D3tPiil|3?g 10 6 St;«nMOG a A s J; "9 ti:^^-^ 

[0 10 9] m^. ms (b) \z.7frr^o\^. y^hv 

yy7:7^g^§rfflV^T^:/^ s/j^g 1 0 8 (C^LT 

5, h y^Bi^ 10 7 (7?iRlJg|5{c:ioV ^TG a a 1 a s 
V MimJi. 1^?l^tt«D^{^j^:-<T«i^ 1 0 m Ai^ < 

[0 110] ZfefC. Els (c) {r;Trr J; 9 MOCV 
DrfeXJiMB E?£lc: J; 19 . ^tP^iR® 1 0 6 (D±[c pm(D 
Gao.5 Alo. 5 As Jl^r^S^-^T, :)tP^liS® 10 6 
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•y^mi 0 8(7)±{::pSiCDG ao. 5 A lo. 5 AsX^^£ 

i>m^2. oum(Dm3 vm i o 9 ^mj^-t^o 

^COlts ^ 3 KJi 1 0 9 (DliZ. p^(75G a A s J: 

JCJ; ipfl^j^-rSo ^(D^^ 1 0 9^tll 

^?)pS<7?Gao. 5 AI0.5 Asg(?5K— ^-^VhJcZ 
n ^f£ffl-r Z n h 7 -< 1 0 7 

'>fi: < t hnf$.-S:^m'i3\, ^T:3r ^ V T^m^ 1 0 18 c JO 

dr^yT^^=^7Xl7cm-3i:LfCo i^. K-^<V 

[0 111] JiiT. ^w^(Dm2(Dmmmim^^ 
[0 112] m9^±m2<Dmmm^m^^mi^l^~->f 

(7)G a A s J: 9 jfeS^ft:^® 2 0 1 (0±(C, n MOG 
a A s i 9?^eS^^.y7TJl2 0 2. n^OGao.sAl 
0.5 As.t'p/.CSlllTtif'l' K®2 0 3. pSJcOGa 
0. 86A 1 0. 14A s J; "9 fi^^mm 2 0 4ST>'nS(7?G 
ao.5 Alo.5 As <J;i97icS^lpt;?f'l' K®2 0 5. G 
a 0. 85A 1 0. 15A s J; "9 fi^^^ 2 0 6 :5:t>*pSiC0G 
ao.5 A lo.5 Ks,:^V)fi^%2%-)J^ Kg2 0 7;SS|l|i 

2)i:ffM^t^-rv^So Il23fe;«/-i' KS2 0 7oJt{cio(t5 

■tii^JCKipSJfT^G ao.5 Alo.5 As j:?)/.^^;^ 
^ -fWSL 2 0 8 *5jf^^ ^nxv h m 2 K 30 

m2Q 7(D±.\asn^:^ h^'i-^m^2 O SOpMcifi 
nm(DG a A s J; "9 JirSttsSl^^D 2/^ji2 0 9;jS?FM$ 
^^TV^5o :^V'7-^Zfim.2 0Smm}^-foy^m2 
0 90±(ai, pM<7>G ao. 5 Alo.5 AsJ;l9 ^JCSH 

3^;«f-Y K® 2 1 0;!)s;^ h'7-<y'm^2 0 8 t—mz.m 

Il3^;<f-^ K^2 1 0(7?±tc:{ipM(^Ga As 
J;'9/.cS=3>'^^ hS2 1 l;55Jf5^$t^.TV^5„ ^2W 

USEff^filCjoV >T(t. T^P^llK® 2 0 4 ©JUPli 5 n mtJl 
±T'J.o?§tt® 2 0 6 <Z)!^<^ 5 ^(75 1 Sir\^W:^^tl . 
T*J 19 . m2yt:^^ m2 0 7 OflUfiliO . 3 n mi^lT 40 

[0 113] mi o\-iM^<r)mmm\^^^^^w\^- 

nSIOGa As <ti9 7^^5i<^^StS3 0 10±(C, 
(7)GaAs J;i9^.e-5/<->7T®3 0 2, nM<DGao.5 
A i 0. 5 A s J; "9 fl^m 1 KJi 3 0 3 , pS^COG 

a 0. 86A 1 0. 14 A s i "9 fl^%WSlM 3 0 4 Jit>'nSJ(7? 
Gao.5 Alo.5 A s J; "9 7*^-511 1 K®3 0 5, 
Gao.SSAlo. IsAs J;'9/<e5S+4^3 0 6. p^OG 
ao.5 Alo.5 As J:'9n(:Sll23t;</-r' K®3 0 7S.t/ 50 



4^r?B¥9-2 0 5 2 5 3 
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pM(73G ao.S A 1 0.2 A s J; "9 'icallS ;!/-r K®3 0 

*3(t-5'^'*^lc:fipM(73Gao.5 Alo.5 AsJ;'9''^5 
:^ h 7-1- 3 0 9 ^sffM^ tLTu ^5 <!: ^{^. H 3 ?t 

;^-r KH 3 0 8 (;3±(c*3{^ 5;?^ h 7 -r 3 o 9 ojsi 

«C(ln§!J(^Ga As J:i9 7'.C5m»SyD->i5'^3 1 0*S 
^® 3 1 0(7)±{C:fi, pM<^G ao.5 Alo.5 Asit) 

''^5^4 3t;^-r KJi 3 1 1 h =7^ -fmi^ 3 0 9 <b- 

KJI 3 1 K^lhWipgJOG 
a As J;"9 7'jrS=>^^i5'j5' Kg3 1 2;4S?i^^!g$tl.TV^5„ 

n 3 (D-mmm^is^ ^xfi. ^tp^nji^ 304 os^f* 5 

n miii±T-5.oSt±g 3 0 6 0^<0 5 j^<D 1 aT{-^ 
^$nTV^5i:*{C. ^2^4 K® 3 O 7 i^33t;i?' 
K® 3 0 8 i: (D^tf l^tt 0 . 3 mJliiTfi^^ $ tu 

[0 114] Ell l(±^4 0^JS?F^^(c:^5^**^i>- 
-r^gO|i^E«ig^^ bT*3 '9,011 J; 9 (-S 
nScOGa A s <t'9i'iSi|^#:S*g4 0 1<7>±(C, nM 
«DGaAs J;l9/<C-5^<2/7r®4 0 2. n^fOGao.S 
A lo.S As J:'9 7'£5^13fe;«'-r YMA O 3. Gao.SS 
Alo. IsAs j;l9?'>t-5ettii4 0 4, p§J(7)Gao.5A 

l0.5 As J;t9^.C5|g23t;^-r KS4 0 5. pg^(Z)Ga 
0. 86 A 1 0. 14 A s i "9 7tC53fe®llKS4 0 6S.t;'pScDG 
ao.5 A 1 0.5 As i "9 ^te 5^2 ?fe:^f-r K)! 4 0 7 
2kffM^nTV^-5o %2iUi^ Kg 4 0 7<^±(c*ift-5 

tf^ffeSPt-liip^OGao. 5 A lo.5 As JlD^^-S:^ 

-1'7°'^4 0 9;5Sff^fi£$tuTVN5 <!;*t^. W,2%i3^ K 

S4 0 7 0±|Ci3{tS:^ h7-r7°^4 0 9(7Di55iffilJ{C{i 
nMcOG a A s i 19 ^.tSfflSS^^n 5/;^'® 4 1 0;65ffM$ 
tb•rv^5„ ;^ h^'i'7"^lS4 0 9S.t/®Jiffi-:/i3s/i?®4 

10W±{C{i, pM<7?Gao. 5 A I0.5 As iO^iCS^ 

Z%i1-< Kg4 1 1 Vy-<-:fW$L^ O 9 h—m^n 
^^n, K®4 1 l(0±{C(ip^(7DGa As 

J:'9''<CS3>'^'^ hS4 1 2;*sjgi5rg$nTV>5„ l|4<^ 
*Sfe?F^ffi|:ifcV ^T(±. 3t®l|X® 4 0 6 5 n mUA 

±T-a.oSttg 4 0 4 COMISCO 5 1 tAT{-^^$tt 
TV^St^tC, 2li(0^27t;^-^' K®4 0 5, 4 0 7S 

xm^^\z.^t£t^^mLm 4 o e co-g-i+siisfi 0 . 3 
[0 115] mi 2\-m,^(D-mmmm.^^w-\^- 

nMt^JGaAs J:i9/j;5^1*S«5 0 lt^±(C, 
OGaAs<ti9^.f5)^^5'7Til5 0 2. nSi©Gao.5 
A 1 0. 5 A s i "9 TteS^ 1 3t:^-r K® 5 0 3. G ao. 85 
Alo. l5AsJ;'9''.e5?Si4®5 0 4, pSOGao.5A 

I0.5 AsJ;i9':cSm23t;</-l' KS5 0 5. pg^OGa 
0. 86A 1 0. 14A s J; "9 -^l^^WSLm 5 0 6. pgUcOG a 
0. 5 A 1 0. 5 A s i t) f£i>m2%:»-( Vm 5 0 7St>*p 
^CDG ao.8 AI0.2 AsJ:'9 tlhm^^-^ KH 5 0 8 



(16) 
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5 0 8 CD±tr ^ h 7°^!^ 5 0 9 <Dpi#J 
{C{in^<73Ga As J;"9/,e5®»KyD->^®5 1 O^^ff^ 
j7£$tu-CV^5o ^ h7'r7°^l|!c5 0 9S:t>*myD -y^ 
m5lO<D±iZ\X pmcDGao.s Alo.s As X'O^j: 
^m4^:>f'^ K®5 1 lA^y^ h7-(ym^5 0 9 <!:-<$: 

5 (Z5^J£ff^^tc:*3V ^T^1. 'i&mM 5 0 6 5 n 

nitA_t:T'J.oS+tg 5 0 4 COlKI¥<^ 5 1 J|JtT{C|a^ 
^tuTV ^-5 t^fC. 2 ®C0|| 2 Tfe;^.^' 5 0 5 , 5 0 

7 , iS)#rfl ^c:^^^4i-5)7t?5llRS 5 o e -mm 3 <7?3fe:^-r 

5 O 8 ro^f+i^H 0 . 3 ;/ mlilTfCiS::^ ^ V ^ 

•So 

[0 116] Ell 3i:im6oSJigJi^fi|{v:#.s^f*:u- 

^wmmwrniTv^ lt:^ . e 1 3 (ctjh- i d 

nMt^G a A s J; t) ^iS^^^S^g 6 0 1 cOJiid. nM 
OC»Ga As <t!9/cC-5^<->7TS6 0 2. nMtOGao.5 
Alo.5 As J:l9/j^?)^l^;^?''< KS6 0 3, Gao.85 
A 1 0. 15A s J; f> /.C5fiStt)l6 0 4Rl/pMtC>G ao. 5 
A 1 0. 5 A s J; 19 f£i,m2^-( Vm 6 0 5^5)li<!>:?FM 
$ttTV^2)e ||23t;^ff' Kg6 0 5W_h(C*3tt54':^ 
(CHip^OGao. 5 AI0.5 As .f^T^C-S;:^ 
J|E6 0 6/55ff^fie$tLTV^Si:*^C^27t:^-f KS6 0 5 
(0±(c*3tt54':^^l^< ti^(c:finM<OG a A s J; 19 
6 0 7 ;Jsjf^^$tLXu nmrfti 

•y^meO 7<D±1,atpm(DG ao.5 A 1 0. 5 A s J; >9 

m-ff^^^n. V^^^nme o 6S.t/^3^:^^ K 

^6 0 80±tC:{ipSJ0G ao. 86 A 1 0. 14 A s <t "Jt^CS 

3t®i|RS 6 0 9 3fePi^itRS 6 0 9 (D±{c:fi p 

S(DGao.5 AI0.5 As J:f9nc5ll33t;«f-Y K®6 1 
0 *5JFM^ tU ^ 3 %:)S^ 6 1 0 <0±(C{i p m<DG 
aAs J;'9 7:c5='V^'^ h®6 1 l;45ffM$nTV^-5o 
^6 OUSfeff^^trJoV ^T^i. jtKltZa 6 0 9 5 
n mJ^±T' JLo?gtt^ 6 0 4 <D^(D 5 1 J^Tt-IS 
^$tLT^^5i:*^c, ^ 2 ^;<f-r K® 6 0 5<^fill?{l 
0. 3;imJ!^iTl-IS:^$ixTV^?). 40 

[0 117] m\ 4\-im7 (Dmmm\m^^Pf^\^- 

n^OG a A s J; t) 5¥^^*:StS 7 0 1 
(DGaAsi:'0f£i^y<yyrM7O2. nM<^Gao.5 
A 1 0. 5 A s J; "9 f£^^l%1S^ 7 0 3. G ao. 85 
Alo. isAs J;i9'it5)'St4Jl7 0 4, pMOGao.sA 
lo.5 As i:K)f^hW.2%iSy( VMl 0 5mJf-v^(DG 

ao.S A 10.2 As i:'Of£^mzU'< 7 0 6 
JI^fi£$nTl/ ^ 3 ?t;tf-r 7 0 6 <^±tCjott^ 1= 
^(C:ttpSi<^Gao.5 Alo.5 As Jz'P'tC?)^ 5^? 
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■fmm 7 0 7 ;45JI5^$nTU <k 3 7fe;(f-< YM 7 

0 6Mi*5tt54'*^*l^<IMl^t-(inM<7)G a A s 

y-^mi 0 8CO±{aip^<7?Gao.5 A 1 o. 5 As 
J;<9 7'£5^47fe;^-Y K®7 0 9;i5^ Y^^zfmiL7 0 7 

t-mzm^^n. :^ h y yim^T 07 Rv^m 4 

K® 7 0 9(D±iCitpM(DG ao.seA 1 o. 14A s i "9 
nc55te5iR)l7 1 0;SSffM$n. ^iiljX®7 1 0(^±{i 
ttp§J»Gao.5 AI0.5 As J;?)/j;5m4 3fe;^-i' Kii 

7 1 imM^ri. m4yt:ff'^ h'm7 i i(D±izi-ipm 

WGa As J:'9/^5='>'^:J' hi! 7 1 2i!)mi$.^tvX\/^ 
^7W^;^^ffi^c^oV^Tf^. ^®H5f®7 1 owMl¥ 

(i 5 n mtiJiT* J.oet4g 7 0 4 (Dmm(D 5 ^CD 1 UiT 

(c:B3:;£$tLTV^5<!:#t(-> ^23fe;y-r 7 0 5 i^S 

^;<f-r KS 7 0 6 i: <7>^immn o . 3 ^ mtiTtcis^ 

lO 1 1 8] j^, HfllE#^j^fii(C*J(/^T{i. nSI<^i|^^ 
[0 119] BflfE#^l^*8{C:foV^Tfi. m^-f 

[0120] nm^mmm\^ii\'^x^ st±a^ 
[0121] 015 mi (Dmimm^z.m^^mi^\y 

— tfi^Bt-fcV>T. 7 8 0 nm^Ol— -tf^^^r-rS. 

1 0 nmCTDiy^^WFOG ao. 95A 1 o. OSA s j: fj:^ 5 
m<D<:7::Ljumt 4 nm<Dm^i:1^G a 0.7 A 1 o. 3 A 

(MQw) m^^^ir^fmm^m^^tzt^<DmM 

-7feal;'3^mti^^LTv^5o mi 5Jc:7jvtJ:p{c:. ett 

m^MQvmmiz-r^b 1 5 omw^^uKT^Ttttjj^^^^fjn 
[0122] imm^^m&'^F^mnmi^-r^bt. ^ 

LTv^^)^^cio^^T. m&^mtm^^i-f<btix\^^ 
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[0 12 31 -^fc. m\^tLXiX v'V^'/P;*:^^?^ 
^:xiju (SQW) tgig, yyjU:^>'-$'M.^^/U (DQ 
W) tSig. (TQW) liJt, 

^Jiy (GRIN) tHit. Xfi-fe-'-^U'— h^:/7T-Y>;^ 
:x h^xo:^ (SCH) tHit^coftfeco^S 

[0 1 2 41 wtm^m^ic-t^^i^m. -t^j: 
^m^im-rtux a 1 a s^gf0jt(7)fsv-^«:g(7)± 

[0 12 51 ^"bfC, miiE#^»F^ffi(c:i3V>TH. Ga 

A 1 A s ^(D^^mmm^m^^fzm^^7ikLtci)\ 

PSP(^. ^iix-fi*. I n P^, InGaAsP^, InG 
a P^. InGaA lP^x ZnSe^. ZnCdSS 
e^, ZnMgSSe^, G a N^, InGaN^Xtt 

A 1 G a n7m(n\Y.'kimmmm^m'^^x%^^\^^ii 
[0 12 61 mii^-^^mizm^^v^^—^ 

[o 1 2 71 Ell 6it.ntm^mmm\m^^i^\^— 
■^m^^m t LTfflv ^s ^ iro^te t° T 5/ :^^g<o 

(^iftp^tcjov NTji. m 1 9 icm-i^mm Ltcm 1 

-§-^f+1-r i J: 19 SiB^^=ffB&i-5o El 1 6 {c:*3V ^x. 

3 0 Bitwm^mmmim^^i^^—^m&^^i^ 

[01281 ElieiEIi 9 t(^?tt*!is*^f>?ef?*^'teJ:9 

nm^mm^mim^ rss 3 0 b 

is\^^X\i&mx-h^fzMW.:^^i^ h/u^-v/u^^— Kit 

•rsyti^roiftjgisasiHiss^v?:^.— /U3 s^^s^mc^ic 

So 

[0 12 91 itimfiSIH]i^S^i^^-/^3 8{d:#^^{C;»<c 

fc;is. gf^i^#^j!iS?^Sgtc:#5¥^^*^'-1^*i£E3 0 
^s<h L-CfflV 1 f-y T y Tlggt^J: S i: . 
iSjlIjSa»lH]^^v=3L— /U3 8;6S^ST'feS7ti?), :)fet° 
T •> 7"^fflc^/J^M^kRtJH6='^ h{li;45-5ltg/jj - t li 

[ 0 1 3 0 1 El 1 7 (iBfifa#iiiSfl^!i(c#s¥^<*i^- 

(Dmm^iis^ ^T(i. El 2 0 lc:S^#Ifte^ bfc^ 2 <Dt*5fe 
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-i-^l^r.bfCct'JUiB^^^W-So Ell 7{c*J^^T. 
4 0 B{ii(liS^^S£Jl^^,{;:'^.5¥jS^*:^-1f|gg. 

[013 1] Ell 7 tm2 0 tff:»AMii''hmht^fJ:iiO 

—■^=2.=. yVAQB ^fflV ^-5 i . H 2 CDmk(D^\^°y ^ 
T -y ^Ti£^^ST♦feofc^ii|^ltl:lHlSS^i;^:x 
7i? — >'U4 4St/v'-/l^Km^4 5;6S^^{c/^-5o l-— if^ 

-•^ v\,-i^w-\^-^-^mm(om-\:iMz.x^%m^m 
LTV ^5o o <t 5 5, h imm^m 

*/c. ii5MIjSaaiH]8S*v?z^— yu-4 4;5-^#^$tv 

[0 13 2] \^ii^\.fi:i^h. m2(Dtft\^'y^Ty:fmm 
{CfcV ^T^i. L— if - 5/ h 4 O B {C:f(;il?^M:lHiS§;55 

^^^(DmMm^<Dmmff)mmh^j:<ti:^(DX\ % 

So 

[0 13 3] 

i^m(D^^^] m^mi. e, ii, le. 21. 26 

■\t^:ii:i)'^X^^(DX\ mi^:^^^ Kyu<|r-v/L^^— K 
®OBil¥ttSttJlcomi¥(?5 5 1 aTT?feS/ca6, IS 

im.\z.mrit:.mM-%\i\timit:m^x'^^(Dx\ {s^ 

[O 1 34] If*rS2. 7, 12. 17. 22. 2 7X 

m<Dmm^im.x'^^<Dx\ ^^^^Jimirimrt^^tri'^ 

T'#So 

[0 1 3 5] ft*ci3. 8. 1 3. 1 8. 23. 283^ 

Mt^m^)^pm7t^mLx\>^^tziib. ^^nsgro^^sis 

50 [0 1 3 6] I9:}tll4. 9. 1 4. 1 9. 24. 293^ 
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10 1 3 7] It^)l5. 10, 15, 20, 25, 30 
[0 13 8] iff*JS3 6~4 2 0^PJtc:^,S3tt:°5/i5'T 

<7)»#ii^{ciia/^ 3 omA\^s<^3feas:;'3<^«as{-*;v ^ 
[|2lffi©ffi!Wj;tjiP^l 30 

[1112] &l4et^MffdS6 0 nmT-*)S^(c::fc(t5, 

(75iii(?:{c*}i-5<ft#t4, mfimm-^mtim^iasii 

[I§I3] mJiS-?tI±J;^)i|^(c*5(j-?>^^^tt^l5iP^-t-5 

[11141 m\m(Dmm-d^8 0 nmr-feS^i^jSttS, 

[1115] m\m(Dmw-t. mM-tm:fd<\mimme%: 

mi] (a) (4^1£O^JSiJF^fi8(C#5^«^^— y-'iS 
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ms\ (a) ~ (c) Ji^ 1 <7)^J|^Sg{i#S¥jgi*: 

\^~'fmm.(DW^m<D^TM^^Kmmmx'^^. 
fi^iifffiiiiT'fo^o 

[m 1 0 1 ^WM<DfH 3 !f 

[mil] ^?^m(D^4(Dmmrmim^^P^i^-^ 
mm<D\!mmxh^o 

[012] :if?m(om 5 o^jsji^finci'i^s^^^^u— 1^* 

[m 1 3 ] :mm(Dm e <^^3i£ff^«{c:#,^^^;^ ^— y-* 

[m 1 4 ] :mm(Dm 7 <Dmmm\m^^w^—^ 
'^m.(Dwmmx^^. 

[His] lll<^lli£3fF^ffi(c#,Sit^i;^:^— y-^g{ci3 

i: # <^«»f£-3ti±5:^^*14Sr^lllXfc 5„ 

[0161 SfIiE#IIWffi{c#S¥««i:^— y^g^ffl 
V^5^ 1 5'-7"^g(7)|»S#|fi£|lIT'fc5„ 

[0171 «iSE#^Wffii^#.^4^f*:i-— y^g^ffl 
V 2 f -y ^ T 5/ T^^lgfDlPfrlSfiailT'fe 5o 

[0181 ti^JfetO^^fti:!^— ^^'^g*fflV^5^^£5t5(7?^l 
(D%\i'y-^Ty 7"ilgcO«!Elil§«fi£0T'fe So 

[0191 t«5tEt^^^$:U— y-*^g^fflV 2 
<^?tfc°-y T y^mW.(DWmi^mxh^. 

[02 0] tJe*CO^fls:i — irSS<^ISr®0T-fc5, 

3 OB r 

3 1 3y^— hU>'X 

3 2 t'— s'i? 

3 3 ^H^^Jl/VX 

3 4 7tx-f;^i5' 

3 5 ItttSl^VX 

3 6 :^Di/7A7t^^-^^ 

3 7 

4 OB U— 

4 1 =il)^— hl^^'X 
4 2 

4 3 ^fex-r^^i? 
101 

102 /<S'7t® 

103 mi3t;</-i'K^ 

104 fmm 

105 m2^;^-Y Kii 
1 0 6 %WSIM 
107 y^hy^^m^ 
10 8 liS5SE:/n •y;J'^ 
109 ^3^;tr^ Kg 



1 1 0 ^-y^^ vm 

20 1 ^wmsi 

20 2 /<>7t@ 

20 3 %\%1i^Ym 

2 0 4 %msm 

20 5 %\%i34Ym 

206 mm 

20 7 ^27t;^-l' Kg 

208 :^h=7-^:^mW(. 

20 9 ®»Syo5/^g 

2 10 ^s^t;^^-^ K® 

2 11 =>v^^ 
30 1 it^#:SfiR 

30 2 y<yyrm 

303 mi3t;if-rKS 

3 0 4 

30 5 Bi^;5^-rKg 

3 0 6 ?SttS 

30 7 m2^^4 h'm 

308 m3:ff^ h'M 
30 9 

310 ®i5g:/ci5,:;^g 

3 11 m43fe:^'i' KS 

4 0 1 

40 2 ^<'y:7YS 

40 3 ^l7t:*'-rKg 

4 04 fmm 

40 5 ^2?t;*f'l' Kil 
4 0 6 

40 7 m2^-(vm 

4 0 9 ;^ Vy^Zfmi^ 

4 10 il3i£:5''c3 5/:?ji 

411 ^33t;«f-^' Kii 
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